Indirect estimations of diameters of the smallest ux tubes outside sunspots are made using SOT/Hinode observations of FeE 6301.5 and 6302.5 lines. These estimations are based on the comparison of measured eective magnetic eld strength B eff in named lines. It is shown that B eff (6301.5)/B eff (6302.5) ≈ 1.3 in the range B eff = 40300 G, and B eff (6301.5)/B eff (6302.5) ≈ 1.0 for B eff ≤ 1020 G. The rst case corresponds to the two-component magnetic eld with kG ux tubes and weak background eld, whereas the second one corresponds to background eld without ux tubes. Assuming that the eld range B eff = 1040 G corresponds to the case with only one ux tube in each pixel, the ux tube diameters should be 1530 km. Possible inuence of the brightness contrast and the Zeeman saturation could change this estimation by approximately 20%.
introduction
The problem of true sizes of the smallest discrete ux tubes outside sunspots is far from being solved.
It is well known that sunspots are the largest structures on the Sun with the strongest magnetic elds.
Their diameters, typically, are 5100 Mm, and magnetic eld strengths are in the range 23 kG, sometimes reaching 45 kG [1, 5, 14] . Solar pores (i. e. small sunspots without penumbra) have diameters, typically, 13 Mm and magnetic eld of 1.5-2 kG.
Similar values of eld strength are found in spatially unresolved magnetic ux tubes using line-ratio method; true ux tube diameters have been estimated in the range 100300 km (e. g., [15] ). Such estimations have been obtained using the magnetographic observations with direct resolution 1700 km, assuming negligible contribution of background eld.
Similar method and assumptions have been used by
Wiehr [17] . Assuming that eld B eff = 2 G corresponds to a single ux tube within the aperture of 2400 km, he estimated their diameters to be around d min = 62 km.
It is necessary to note, that both assumptions (about negligible contribution of background eld and B eff = 2 G) are too rough. Lozitsky [7, 8] , Gordovskyy & Lozitsky [4] have shown that the best interpretation of measurements made in about ten spectral lines with very dierent Lande factors from [3, 6] can be given using the two-component model with non-zero background eld. Similar conclusions have been made in [9, 12] May 2015, NOAA 2268, 2320 and 2339, respectively.
As it was explained above, for determination of the ux tube size the dependence B eff (6301.5) 
where f is a lling factor for ux tubes and k is the factor that takes into account the radial distribution of magnetic eld B(x) in uxtube (k = 1 corresponds to a rectangular prole and k < 1 corresponds to non-rectangular proles, i. e. similar to those observed in sunspots). According to [9] , the prole B(x) for ux tubes in quiet regions on the
Sun is approximately the same as in solar pores, and can be approximated by the expression
where x is the relative distance from the ux tubes axis, x = r/r 0 , r is linear distance from the tube axis, r 0 is the tube radius. In case of prole (2), k = 2/3. Let us transform the expression (1), taking into account that B backgr ≪ kB 0 :
where B backgr /f ≈ 1 kG [9] . Then, assuming that one ux tube with diameter d is inside instrument's aperture, after simple transformations we obtain:
, (3) where f min and B eff,min are minimal lling factor and the eective magnetic eld, respectively. These val- 
In the weak-eld approximation:
where I is the Stokes I parameter, ∆λ H is the Zeeman splitting, r λ = I λ /I c is relative intensity, I c is intensity in the nearest spectral continuum, B is the magnetic eld. In principle, for non-sunspot magnetic elds, formula (5) is suitable for evaluating V obs and V backgr , but not suitable for V ft . The main reason is that, due to Zeeman saturation, Stokes V increases slower than dr λ /dλ. Let us introduce the factor accounting for Zeeman saturation, Z s . Thus,
where Z s ≤ 1. 
After substituting these parameters into formula (4) and making elementary transformations, we get
Assuming B obs ≡ B eff , formulas (4) and (7) yield the following expression: references
